A murine scavenger receptor MARCO recognizes polystyrene nanoparticles.
Recent toxicological studies indicate that nanoparticles or ultrafine particles (< 100 nm) are more toxic than fine particles (< 2 microm) because of their greater surface area. It is well known that alveolar macrophages play an important role in the first defense against various environmental particles and microorganisms. This is accomplished by binding to a macrophage receptor with collagenous structure (MARCO), one of several scavenger-type receptors expressed on the cell surface of macrophages. MARCO has been shown to mediate the ingestion of unopsonized environmental particles such as TiO(2) and Fe(2)O(3) (1.3 microm in diameter). However, very little is known about the cellular uptake of nanoparticles. In the present study, we investigated whether MARCO mediates the uptake of nanoparticles by using fluorescent-tagged polystyrene particles (20 nm, 200 nm, and 1 microm in diameter). COS-7 cells were transfected with either MARCO cDNA or an empty vector, and the association of the particles with the cells were observed by fluorescence microscopy and atomic force microscopy. MARCO-transfected cells associated with all three sizes of particles in a time-dependent manner, while no obvious binding of particles occurred after 5 h to the empty vector-transfected cells. The uptake of particles by MARCO-transfected cells was partially inhibited by polyG. These results suggest that macrophages associate with nanoparticles (20 nm) at least in part through MARCO and that MARCO plays a role in clearing nanoparticles which can deposit in the alveolar region.